Increased serum levels and tissue expression of matrix metalloproteinase-12 in patients with systemic sclerosis: correlation with severity of skin and pulmonary fibrosis and vascular damage.
To determine serum concentrations and tissue expression of matrix metalloproteinase-12 (MMP-12) and their correlation with clinical features in patients with systemic sclerosis (SSc). Serum MMP-12 levels from 72 patients with SSc and 42 healthy volunteers were examined by ELISA. Immunohistochemical expression of MMP-12 was analysed in skin biopsies from 20 patients with SSc and 13 healthy subjects and lung biopsies from three patients with SSc-related interstitial lung disease (ILD) and five controls. Circulating levels of MMP-12 were significantly increased in patients with SSc compared with healthy controls. Serum MMP-12 levels were significantly higher in both patients with limited cutaneous SSc and those with diffuse cutaneous SSc than in healthy controls, and correlated positively with the extent of skin involvement. MMP-12 levels were raised in SSc patients with ILD compared with patients without ILD, and correlated with severity of lung restriction. Increased serum levels of MMP-12 were also associated with the presence of digital ulcers and severity of nailfold capillary abnormalities. In contrast to almost undetectable MMP-12 expression in healthy skin, MMP-12 was strongly expressed in keratinocytes, dermal endothelial cells, fibroblasts/myofibroblasts and inflammatory cells in the skin of patients with SSc. Affected lung tissue from patients with SSc-related ILD showed strong MMP-12 expression in capillary vessels, inflammatory cells, alveolar macrophages and fibroblasts in the thickened alveolar septa, while faint expression was observed in normal lung tissue. MMP-12 levels are increased in patients with SSc and are associated with severity of skin and pulmonary fibrosis and peripheral vascular damage.